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respect to the earth. 'This method does 
not provide satisfactory results because it 
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30 weather sufixcient insulation to avoid dis- 
agreeable sensations to the passengers and 
because accidental contact may have 
grave consequences. 
The second method consists in earth- 
•35 ing one of the line wires, in general the 
negative wire, and in electrically con- 
necting to the chassis the pole of the 
corresponding equipment. This contact 
of the negative on the chassis may be 
40 effected either by hand or automatically 
by a device containing either valves or a 
polarised relay. This method has the dis- 
advantage of necessitating' the earthing 
throughout its length of the negative con- 
45 ductor -which -without sensibly reducing 
the electric resistance of the circuit pro- 
duces in the earth stray currents, which 
are very dangerous from numerous points 
of view. 

.50 The new method which forms the sub- 
ject of the present invention avoids these 
[Price 1/-] 



of distribution of electrical energy. 

For example the line may be supplied 
-by two or more generators or synchronous 
converters in series with an earth con- 
nection at the mid point of the whole. 

The 'line may be supplied by a gener- 
ator or synchronous converter with a 
voltage distributor (formed for example 
by a resistance or a reactance or two 
balancing machines in series) of which 
the mid point is earthed. 

The line may be supplied by a syn- 
chronous converter with a neutral point, 
alternative side, connected to earth. 

To bring the mass of the chassis to a 
mean potential between those of the two 
poles of the line also any suitable means 
whatever may be # employed. For 
example on the vehicle a resistance or 
system of resistances may be branched be- 
tween the two poles of the equipment and 
the mass of the chassis connected to the 
centre of iQiis resistance or system of 
resistances. The value of these halancing 
resistances should he very small in rela- 
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tion to the values of the insulating resist- 
ance But however sufficient so as not to 
cause useless waste of energy. 

The annexed drawing *hows by. way of 
5 example, to which the invention is not 
fc limited, one embodiment of the inven- 
tion. The particular arrangements which 
will be described with respect to this 
example should be considered as forming 
10 part of the invention, it being under- 
stood that any equivalent arrangement 
could also be utilised without departure 
from the invention. 

It has been assuxuvj for the purpose 
15 of explanation that the invention is 
applied to a trolley bus. The curve M is 

- collected on the supply line by means of 
two poles by two contacts 1 and 2 and 
passes to the terminals of a bipolar 

20 switch 3, the closing coil 4 of which is 
supplied by the voltage of the line. As 

- - soon as there is current in the line this 

switch closes and permits the starting of 
the vehicle by means of the controller o ; 

25 the direct current driving motor is indi- 
cated by 6. , . , 

In accordance with the invention the 
contacts are supplied by two lines >rought 
to equal voltages and of opposite sign with 

SO respect to the earth. Moreover, on the 
vehicle between the two poles of the 
equipment are branched four identical 
resistances 7, S, 9, 10 arranged in pairs 
in series. A relay 11 has its coil 12 

35 branched to the common ends of the 
resistances 7, 8, and 9, 10. One of the 

- ends of the coil 12 is moreover connected 
to the mass 13 of the chassis of the 
vehicle. 

40 It will be seen 

1) That the voltage at 13 is equal to 

- the algebraic mean of the vol^^ei^^ 
two line wires, thus j*iual'to that of the 
earth, these .fare voltages being equal and 

-45 of opposite" sign. . . 

2) That the coil 12 of the safetv relay 
• 11 h traversed by currem m the follow- 
■ inff accidental circumstances : 

(a) Breakage of one of the resistances 

50 7, 8, 9, 10. T , 

9 (b) Earthing at any point whatever 
ff or example at 14) of the circuits of 

S^Khe switch 3 falls and inter- 
55 rupt the current at the two poles for 
current foils at one of the poles (for 

- Sample due to disengagement of one of 

< HffiJ M &«ti-». the relay 11 .may 
60 either actuate an~audible or luminous 
*£nal 15 supplied by an auxiliary source 

- of current 16 (as in the figure) or cause 
iL switch 3 to open and thus interrupt 
the current to the vehicle as soon as there 

« ifproduced a connection to the chassis of 



the vehicle of a sufficiently low ohmic 
value or interruption of the balancing 
resistances; for example, the movable 
member of the relay 11 may normally 
close a switch formed in the circuit 4, 
this switch being opened when the coil 
12 is sufficiently excited; in the latter 
case it will be convenient to utilise aB 
the safety relay 11 a relay having a mech- 
anical or magnetic locking arrangement, 
so that once the relay has operated 
manual operation will be necessary to 
reset it in normal position. 

The safety device may moreover be com- 
pleted by placing in the connection of 
the mass 13 a low resistance galvano- 
meter. With good insulation it will not 
move, but with bad insulation it will 
move and the direction of deviation will 
indicate to the driver on which pole the 
insulation is poorer. 

In addition to its effectiveness m the 
case considered the method forming the 
subject of the invention presents the 
following advantages : . 

1) For the same difference of potential 
hetween the two poles of the supply line 
and consequently for the same loss in line, 
the differences in potential between the 
earth and the conductors are balf, so 
that greater ease in insulation and reduc- 
tion of the dangers of electrocution by 
contact with the line are obtained. 

2) The circuits remain entirely inde- 
pendent of the earth and the dangerous 
effects of stray currents need not be 
feared. 

Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what we 
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of trackless electric road vehicles such as 
troliev buses supplied by overhead con- 
ductors characterised by the supply of 
the two wires of the line providing the 
energy for the vehicles at equal poten- 
tials and of opposite sign with respect 
to the earth, the mass of the chassis oi 
the vehicle being brought to a mean 
potential between those of the two wires 
of the supply line. 

2 Cleans as claimed m claim J charac- 
terised in this that the mass of the chas- 
sis of the vehicle is connected to the mid 
point of a resistance or system of resist- 
ances branched between the two wires ot 
the supply line. , 

3 Means as claimed m claims 1 ana 
2 characterised in this that the current 
which circulates in accidental circum- 
stances in the connection bringing the 
chassis to a mean potential hetween those 
of the two wires of the line is utilised 
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